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GEL COMPOSITION AND NAIL ENAMEL 

[0001] This application claims the priority of Japanese Patent Application No. 
2000-212989 filed on July 13***, 2000, which is incorporated herein by reference. 

FIELD OF THE INVENTION 
[0002] The present invention relates to a gel composition and a nail enamel; 
and, in particular, to an improvement in viscosity controlling ability and stability 
thereof. 

BACKGOUND OF THE INVENTION 
[0003] Since a cation-modified clay mineral obtained by replacing an 
exchangeable cation being between crystal layers in a clay minered with an 
organic cation such as a quaternary ammonium cation forms a satisfactory oily 
gel having a thixotropic property, it is incorporated into a product such as a paint 
or a nail enamel as a pigment sedimentation-preventing agent. A gelation 
mechanism which is proposed currently is that an organic solvent introduces into 
a cation site between crystal layers of a cation-modified clay mineral to enlarge a 
space between the layers, whereby effecting a gelation. 

[0004] However, a change in the polarity of the solvent leads to a 
problematically substantial change in the viscosity since the gelation ability 
(viscosity controlling ability) may vary greatly depending on the suitability 
between the type of the cation and the polarity of the solvent. For example, a 
product containing a substantial amount of an organic solvent such as a nail 
enamel or a paint tends to change in the polarity due to the evaporation of the 
solvent, which may reduce the viscosity or the sedimentation-preventing effect. 
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[0005] The present invention is performed in view of the problems associated 
with the art described above, and its objective is to provide a gel composition 
capable of maintaining a high viscosity controlling ability over a wide polarity 
range from a low polarity to a high polarity and also capable of exhibiting an 
excellent viscosity stability over a prolonged period as well as such nail enamel. 
[0006] In order to accomplish the objective, the inventors have carried out 
delllgent studies and finally foimd that the problems described above can be 
solved by using two certain quatematy ammonium cations as substitute cations 
for cation-modified clay mineral at a certain weight ratio, whereby accomplishing 
the present invention. 

[0007] Namely, a gel composition of the present invention comprises cation- 
modified clay mineral, wherein cations of said cation-modified clay mineral 
comprise quaternary ammonium cations represented by Formula (I): 



wherein R* is a C1.9 alkyl group, a phenyl group or a C7.9 aralkyl group and is a 
Cio-36 alkyl group, 

and Formula (II): 







wherein and R^ are independent from each other and each represent es a C 10.33 
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alkyl group. 

[0008] In the gel composition of the present invention, said cation-modified 
clay mineral preferably comprises a cation-modified clay mineral A whose cation 
is the quaternary ammonium cation represented by Formula (I) and a cation- 
modified clay mineral B whose cation is the quaternary ammonium cation 
represented by Formula (II) in a weight ratio of A:B from 55:45 to 99.9:0.1, more 
preferably from 60:40 to 80:20. 

is preferably benzyl group. 

is preferably methyl group. 

is preferably a C^q,i^ alkyl group. 
Eeach of and R^ is preferably a Ci6.,8 alkyl group. 
[0009] A host clay mineral of said cation-modified clay mineral is preferably 
montmorillonite or hector ite, more preferably montmorillonite. 
[0010] A nail enamel of the present invention comprises any of gel 
compositions described above. 

BEST MODES FOR CARRYING OUT THE INVENTION 
[0011] In Formula (I)» the Cj.g alkyl group of R^ may be a stredght or branched 
chain. Examples thereof include methyl, ethyl, propyl, isopropyl. butyl, tert- 
butyl, hexyl. octyl, and nonyl group. Preferably, it is methyl group. 
10012] The C7.9 aralkyl group of R^ may be benzyl group, phenethyl and so on. 
Preferably, it is benzyl group. 

[0013] The Cio.36 alkyl group of R^ may be a straight or branched chain. 
Examples thereof include decyl, undecyl, 6-methyldecyl, dodecyl, tridecyl. 
tetradecyl, hexadecyl, octadecyl, 2-ethylhexadecyl, icosyl, henicosyl, docosyl, 
tetoracosyl, 22-methyltetracosyl, hexacosyl. octacosyl, Eind 2-dodecyloctadecyl 
group. Preferably, it is a C,6.i8 alkyl group, particularly preferably hexadecyl or 
octadecyl group. 
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[0014] Preferable examples of Cation© include hexadecyldimethylbenzyl- 
ammonlum. octadecyldimethylbenzylammonium, hexadecyltrimethylammonium 
and octadecyltrimethylammoniiim. 

[0015] In Formula (II), the C10.36 alkyi group of or R* is as defined in 
mentioned above. Preferably, it is a C,6_j8 alkyl group, particularly preferably 
hexadecyl or octadecyl group. 

[0016] Preferable examples of Cation (II) include 

dihexadecyldimethylammonium and dioctadecyldimethylammonium. 
[0017] The clay mineral (as a host) which is exchanged with Cation (I) or 
Cation (II) may be a water-swollen clay minered which is one of hydrated colloidal 
aluminum silicates having three-layered structures, such as natural or synthetic 
clay mineral including bentonite, montmorillonite. hectorite, saponite and the like. 
Preferably, it is montmorillonite or hectorite, particularly preferably 
montmorillonite. 

[0018] The cation-modified clay mineral employed in the present invention 
can be prepared by a known method. For example, it can be obtained by: 
dissolving a salt of the cation described above such as a quaternary ammonium 
salt whose counter ion is a halogen ion (e.g., chloride ion), nitrite ion, hydroxyl ion, 
acetate ion, methyl sulfate ion. or the like in an ion-exchange water; adding and 
dispersing the host clay mineral; and then collecting by filteration and drying the 
resulting precipitates. More conveniently, a commercial product may also be 
used. 

10019] An especially preferred example of the cation-modified clay mineral A 
whose cation is Cation (I) is one wherein R* is benzyl. R^ is octadecyl and the clay 
mineral is montmorillonite. Examples of commercial products thereof include 
TIXOGEL-MPZ and TIXOGEL-MP250 (manufactured by Sud-Chemie 
Rheologicals). 

10020] An especially preferred example of the cation-modified clay mineral B 
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whose cation is Cation (11) is one wherein each of and R'* is octadecyl and the 
clay mineral is montmorillonite. Examples of commercial products thereof 
include TIXOGEL-MP and TIXOGEL-MPIOO (manufactured by Sud-Chemie 
Rheologicals). 

[0021] In the present invention, two or more cation-modified clay minerals A 
may be employed. Also, a cation-modified clay mineral A resulting fi*om the 
exchange with two or more Cations (I) cam be used. Similarly, two or more 
cation-modified clay minerals B may be employed. Also, a cation-modified clay 
mineral B resulting from the exchange with two or more Cations (II) can be used. 
[0022] In the present invention, the weight ratio between the cation-modified 
clay minerals A and B as a whole may be 55:45 to 99.9:0.1. preferably 60:40 to 
80:20. It is also possible in the present invention to employ a cation-modified 
clay mineral resulting from the exchange with both of Cation (I) and Cation (II). 
An example of commercial products is TIXOGEL-UN (manufactured by Sud- 
Chemie Rheologicals). In such case, this cation-modified clay mineral may be 
regarded as a mixture of a cation-modified clay mineral A whose cation is only 
Cation (I) and a cation-modified clay mineral B whose cation is only Cation (II), 
and the ratio between cation-modified clay minerals A cind B caluculated fi-om the 
level of the exchange with Cation (I) and Cation (II) should be within the range 
specified above. 

[0023] While the amount of the cation-modified clay mineral in a gel 
composition may vary depending on the intended product, it is usually 1 to 20 % 
by weight. In a nail enamel, the amount is usually 0.05 to 10 % by weight, 
preferably 1 to 5 % by weight. An excessive amount may lead to an adverse effect 
on the gloss or the long-lasting performance of the nail enamel coating. 
[0024] A gel composition of the present invention may contain other 
components as long as the advantageous property of the present invention is not 
affected adversely. 
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(0025] As for a surfactant, any of nonionic surfactants, anionic surfactants^ 
cationic surfactants and amphoteric surfactants may be incorporated. 
Particularly, when a polyoxyethylene/polyoxypropylene (POE/POP) chain- 
containing cationic surfactant described in JP-A-2-56239 is used, it can be easy to 
disperse the cation-modified clay mineral uniformly. It is also preferable to 
incorporate an anionic surfactant besed on a phosphate ester, a carboxylic acid, a 
sulfonic acid, a sulfate ester or the like. 

[0026] As for a film-forming agent, Nitrocelluolse 1/2 second. Nitrocellulose 
1/4 second. Nitrocellulose 1/8 second. Nitrocellulose 1/16 second or the like can be 
used. 

[0027] A resin may for example be an alkyd-based resin, a polyester-based 
resin, a sucrose-based resin, a sulfomamide-based resin, a rosin-based resin, a 
phenolic resin, an amino-based resin, an epoxy-based resin, an acryl silicone resin 
or the like. 

[0028] A plasticizer may for example be dibutyl phthalate, dioctyl phthalate, 
trlbutyl citrate, acetyltributyl citrate, acetyltriethyl citrate, camphor or the like. 
[0029] A solvent employed is a volatile solvent in which nitrocellulose is 
soluble. Including a ketone such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone or diisobutyl ketone; an acetate such as ethyl acetate, isopropyl acetate, n- 
butyl acetate, isobutyl acetate or amyl acetate: a cellosolve such as methyl 
cellosolve, butyl cellosolve, phenyl cellosolve, benzyl cellosolve or cellosolve 
acetate; and a carbitol such as methyl carbitol or butyl carbitol. 
[0030] In addition, a solubilizing adjuvant such as ethanol, isopropanol or 
butanol can be employed. 

[0031] Otherwise, toluene, xylene, benzol, solvent naphtha or the like may be 
employed as a diluent. 

[0032] Examples of a powder includeran inorganic powder such as talc, kaolin, 
sericite, muscovite, synthetic mica, phlogopite, carmine mica, biotlte, lepidolite, 
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vermiculite, magnesium carboante. calcium carbonate, klesel guhr, magnesium 
silicate, calsium silicate, aluminum silicate, barium silicate, barium sulfate, 
strontium silicate, metal tungstate, silica, hydroxyapatite, zeolite, boron nitride or 
ceramic powder; an organic powder such as nylon powder, polyethylene powder, 
benzoguanamine powder, ethylene tetrafluoride powder, styrene divinylbenzene 
copolymer powder, distyrene benzene pinhole polymer powder or microcrystalline 
cellulose; an inorganic white pigment such as titanitim oxide or zinc oxide; cin 
uiorganic red pigment such as iron oxide (iron oxide red) or iron titanate; an 
inorganic brown pigment such as y-iron oxide; an Inorganic yellow pigment such 
as iron oxide yellow or loess; an inorganic black pigment such as iron oxide black 
or carbon black; an inorganic purple pigment such as mango-violet or cobalt 
violet; an inorganic green pigment such as chromium oxide, chromium hydroxide 
or cobalt titanate; em inorganic blue pigment such as ultramarine or cobalt blue; a 
pearl pigment such as titanium oxide-coated bismuth oxychloride, bismuth 
o?^chloride, titanium oxide-coated talc, pearlessence or colored titanium oxide- 
coated mica; a clay mineral such as Benton, a metal powder pigment such as 
aluminum powder or copper powder; an organic pigment such as Red #210, Red 
#202, Red #204. Red #205, Red #220, Red #226. Red #228. Red #405. Orange #203, 
Orange #204. YeUow #205. Yellow #401 or Blue #404; zirconium-, barium- or 
aluminum-derived organic lake pigment such as Red #3, Red #104, Red #106. Red 
#227. Red #230. Red #401, Red #505. Orange #205. Yellow #4. Yellow #5, Yellow 
#202, Yellow #203. Green #3 or Blue #1; a natural coloring matter such as 
chlorophyll or P-carotene as well as magnesium oxide, magnesium hydroxide, 
calcium oxide, calcium hydroxide, aluminum oxide, aluminum hydroxide, silica, 
iron hydroxide, titanium dioxide, low-order titanium oxide, zirconium oxide, 
chromium oxide, chromium hydroxide, manganese oxide, cobalt oxide, nickel 
oxide, iron titanate, cobalt titanate. cobalt aluminate and the like, 
[0033] Otherwise, a UV absorber, a humectant, a medicament, a fragrance, a 
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water-soluble component or additional solvents can also be incorporated. 
[0034] The present invention is further described in the following t3q>ical 
examples. Unless otherwise specified, an amount is a % by weight. An amount 
of nitrocellulose is as a 30 % solution in isopropyl alcohol (IPA). The cation- 
modified clay minerals employed here are shown in Table 1. 

Table 1 



Cation-modified Chemical name 

clay minersQ No. 



Al octadecyldimethylbenzylammonium chloride-modified 

montmorillonite (MPZ) 
A2 hexadecyldimethylbenzylammonium chloride-modified 

montmorillonite 

A3 trimethyloctadecylammonium chloride-modified 

montmorillonite 

A4 octadecyldimethylbenzylammonium chloride-modified 

hectorite (Benton 27) 



Bl dioctadecyldimethylammonium chloride-modified 

montmorillonite (MP 100) 
B2 dihexadecyldimethylammonium chloride-modified 

montmorillonite 

B3 dioctadecyldimethylammonium chloride-modified 

hectorite (Benton 38) 
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Experiment Example 1 Viscosity controlling ability 



(Gel composition formulation) 

Nitrocellulose 20 % by weight 

Toluenesulfonamide 15 

Acetyltributyl citrate 5 

Camphor 2 

Ethyl acetate + n-butyl acetate 54.4 

n-Butanol 1 
POE(l)POP(25)diethylmethylammonium chloride 0.5 

Di-POE{2)myristyl ether phosphoric acid 0.1 

Cation-modified clay minerals (Al+Bl) 2 
(Experimental method) 



[0035] Gel compositions were prepared with varying the ratio of ethyl 
acetate/n-butyl acetate and the ratio of Cation-modified clay minerals Al/Bl. 
The preparation was accomplished by mixing the components and stirring with 
HOMODISPER to produce a gel composition. The viscosity of each compostion 
was evaluated based on the criteria shown below. 

@: Good thickening ability 

O : Slightly good thickening ability 

A; Slightly poor thickening ability 

X : Poor thickening ability 
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Table 2 



Al/Bl ratio Ethyl acetate/n-butyl acetate ratio 



0/100 25/75 50/50 75/25 100/0 



0/100 A A X X X 

25/75 A A A X X 

50/50 A A A A A 



55/45 O O O O O 

60/40 @ @ © © © 

70/30 © © © © © 

80/20 © © © © © 

99.9/0.1 O O O O O 



100/0 X A A A O 



[0036] As shown in Table 2, any of Cation-modified clay minerals Al and Bl, 
when employed alone, exhibited a thickening ability which was not satisfactory at 
any solvent ratio and which varied depending on the solvent ratio. 
[0037] On the contrary, a use of a combination of Cation-modified clay 
minerals Al and Bl resulted in an increase in the thickening ability. Especially 
at an Al/Bl ratio from 55:45 to 99,9:0.1, almost no solvent ratio-dependent change 
in the viscosity was observed. In addition, an Al/Bl ratio from 60:40 to 80:20 
resulted in an extremely high thickening ability and enabled an inhibition of the 
solvent ratio-dependent chcmge in the viscosity. 
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Experiment Example 2 Stability over a prolonged period 

[0038] T gel composition of Experiment Example 1 was filled in a container 
and stored at 50 *C . After 1 month, it was observed visually for any 
sedimentation or separation and evaluated based on the criteria shown below. 

® : No sedimentation or separation was observed. 

O : Almost no sedimentation or separation was observed. 

A : Sedimentation or separation was observed. 

X : Remarkable sedimentation or separation was observed. 



Table 3 



Al/Bl ratio 




Ethyl acetate/n-butyl acetate ratio 






0/100 


25/75 


50/50 


75/25 


100/0 


0/100 


A 


A 


X 


X 


X 


25/75 


A 


A 


A 


X 


X 


50/50 


A 


A 


A 


A 


A 


55/45 


O 


O 


o 


O 


o 


60/40 


Q 


© 


© 


© 


© 


70/30 


O 


© 


© 


© 


© 


80/20 


© 


© 


© 


© 


© 


99.9/0.1 


O 


O 


o 


o 


O 


100/0 


X 


A 


A 


A 


O 
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[0039] As shown in Table 3, at an Al/Bl ratio within the range from 55:45 to 
99.9:0.1. especially within the range from 60:40 to 80:20. sedimentation or 
separation was not observed regardless of the solvent ratio, suggesting an 
extremely excellent stability over a prolonged period. 

Experiment Example 3 Effects of cation species 

[0040] Using various cation-modified clay minerals, gel compositions were 
prepared similarly to Experiment Example 1 and examined for their thickening 
abilities. The results are shown in Table 4. 

Table 4 



Cation-modified Ethyl acetate/n-butyl acetate ratio 

clay mineral 0/100 25/75 50/50 75/25 100/0 



Al/A2=30/70 


X 


X 


A 


A 


A 


Al/A3=50/50 


X 


A 


A 


A 


A 


Bl/B2=20/80 


A 


A 


A 


X 


( X 



[0041] As shown in Table 4. any use of a combination of two Cation-modified 
clay minerals A or a combination of two Cation-modified clay minerals B was not 
successful in maintaining a high thiclcening ability over a wide range of the 
polarity. Accordingly, the advantageous property of the present invention is 
attributable specifically to a use of a combination of Cation-modified day minerals 
A and B. 
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Exsimple 1 Nail enamel 

Nitrocellulose 20 % by weight 

Toluenesulfonamide resin 15 

Acetyltributyl citrate 5 

Camphor 1 

Ethyl acetate +n-butyl acetate 52.89 

Calcium stearate 0. 1 

Citric acid 0.01 

n-Butanol 1 
POE(l)POP(25)diethybnethyIammonium chloride 0.5 

Dl-POE(2)myristyl ether phosphoric acid 0. 1 

Cation-modified clay minerals (Al +B1) 1.3 

Red#202 0.5 

Red#226 0.5 

[ron oxide red 0.1 

Titanium oxide-coated mica 1 

Iron oxide-coated mica 1 



Total 100 

[0042] Using the formulation shovm above, nail enamels were prepared at 
various ethyl acetate/n-butyl acetate ratio and various Cation-modified clay 
mineral Al/Bl ratio. As shown in Table 5, each nail enamel exhibited a 
satisfactory thickening ability and a satisfactory stability over a prolonged period 
over a wide range of the polarity. 
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Table 5 



Al/Bl ratio Ethyl acetate/n-butyl acetate ratio 

19/81 38/62 76/24 95/5 



58/42 (Thickening ability) 


O 


o 


o 


o 


(Stability over a prolonged period) 


O 


o 


o 


o 


69/3 1 (Thickening ability) 


o 


o 


o 


o 


(Stability over a prolonged period) 


o 


o 


o 


o 


77/23 (Thickening ability) 


o 


o 


o 


o 


(Stability over a prolonged period) 


o 


o 


o 


o 
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Example 2 Nail enamel 

Nitrocellulose 15 % by weight 

Alkyd resin 5 

Sugar ester resin 5 

Acetyltriethyl citrate 5 

Camphor 3 

Ethyl acetate +n-butyl acetate 60.68 

Calcium stearate 0. 1 

Citric acid 0.02 

n-Butanol 1 
POE(l)POP(25)diethylmethylammonium chloride 0.5 

Di-POE(2)m3n:istyl ether phosphoric acid 0. 1 

Cation-modified clay minerals (Al+Bl) 1,5 

Red#202 0.5 

Red#226 0.5 

Iron oxide red 0. 1 

Titanium oxide-coated mica 1 

Iron oxide-coated mica 1 



Total 100 

[0043] Using the formulation shown above, nail enamels were prepared at 
various ethyl acetate/n-butyl acetate ratio and various Cation-modified clay 
mineral Al/Bl ratio. As shown in Table 6. each nail enamel exhibited a 
satisfactory thickening ability and a satisfactory stability over a prolonged period 
over a wide range of the polarity 
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Table 6 



Al/Bl ratio Ethyl acetate/n-butyl acetate ratio 

16/84 33/67 66/34 99/1 



67/33 (Thickening ability) 


o 


o 


o 


o 


(Stability over a prolonged period) 


o 


o 


o 


o 


73/27(Thickening ability) 


o 


o 


o 


o 


(Stability over a prolonged period) 


o 


o 


o 


o 


80/20(Thlckening ability) 


o 


o 


o 


o 


(Stability over a prolonged period) 


o 


o 


o 


o 
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Example 3 Nail enamel 

Table 7 



Component 


3-1 


3-2 


3-3 


3-4 


Nitrocellulose 


20 


20 


20 


20 


Toluenesulfonamide resin 


15 


15 


15 


15 


Acetyltributyl citrate 


5 


5 


5 


5 


Camphor 


1 


1 


1 


1 


Ethyl acetate 


10 


20 


40 


50 


n-Butyl acetate 


to 100 


tolOO 


tolOO 


tolOO 


Calcium stearate 


0.1 


0.1 


0.1 


0.1 


Citric acid 


0.01 


0.01 


0.01 


0.01 


n-Butanol 


1 


1 


1 


1 


POE(l)POP(25)diethylmethyl 










ammonium chloride 


0.5 


0.5 


0.5 


0.5 


Di-POE(2)myristyl ether phosphoric add 


0.1 


0.1 


O.I 


O.I 


Cation-modined clay mineral A4 


0.9 


0.9 


0.9 


0.9 


Cation-modified clay mineral B3 


0.4 


0.4 


0.4 


0.4 


Red#202 


3.5 


4.5 


0.5 


0.5 


Red#226 


3.5 


4.5 


1.5 


1.5 


Iron oxide red 


3.1 


4.1 


0.1 


0.1 


Titcinium oxide-coated mica 


1 


1 


1 


1 


Iron oxide-coated mica 


1 


1 


1 


1 


Thickening ability 

Stability over a prolonged period 


o 
o 


o 
o 


O 
O 


o 
o 
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Example 4 Nail enamel 

Table 8 



Component 


4-1 


4-2 


4-3 


4-4 


Nitrocellulose 


20 


20 


20 


20 


Toluenesulfonamide resin 


- 


15 


15 


15 


Alkyd resin 


7 


- 


10 


10 


Sugar ester resin 


- 


- 


2 


2 


Acryl resin 


7 


_ 


_ 


_ 


Acrylsilicone resin 




2 


- 


2 


Acetyltributyl citrate 


5 


5 


5 


5 


Camphor 


1 


1 


1 


1 


Ethyl acetate 


20 


20 


20 


20 


n-Butyl acetate 


tolOO 


tolOO 


tolOO 


tolOO 


Calcium stearate 


0.1 


0.1 


0.1 


0.1 


Citric acid 


0.01 


0.01 


0.01 


0.01 


n-Butanol 


1 


1 


1 


1 


POE(l)POP(25)diethylmethyl 










ammonium chloride 


0.5 


0.5 


0.5 


0.5 


ui-r'Uii^^jmyristyi etner pnospnonc acid 


0.1 


0.1 


0.1 


0.1 


Cation-modified clay mineral Al 


0.9 


0.9 


0.9 


0.9 


Cation-modified clay mineral Bl 


0.4 


0.4 


0.4 


0.4 


Red#202 


0.5 


0.5 


0,5 


0.5 


Red#226 


0.5 


0.5 


0.5 


0.5 


Iron oxide red 


0.1 


0.1 


0,1 


0.1 


Titanium oxide-coated mica 


1 


1 


1 


1 


Iron oxide-coated mica 


1 


1 


1 


1 


Thickening ability 


O 


8 


O 


o 


Stability over a prolonged period 


o 




o 


o 
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Example 5 Nail enamel 

Ethyl acetate 20.0 

n-Butyl acetate to 100 

Acetyltributyl citrate 5 . o 

Sugar ester resin 2.0 

Trimeritic acid-neopentylgrycol adipic acid-polyester resin 10.0 

(Uniplex 670P. manufactured by Unitex Chemical Corp.) 

Nitrocellulose 20.0 

Vitamin E acetate 0.1 

Macadamia nut oil 0. 1 

Di-POE(2)m3aistyl ether phosphoric acid 0. 1 

Cation-modified clay mineral Bl 0.4 

Cation-modified clay mineral Al 0.8 

POE(l)POP(25)diethyhnethylammonium chloride 0.4 

n-Butanol 0.5 

Calcium stearate 0, 1 

Octylmetho>^ cinnamate 0.2 

Coloring material 2.0 

Pearl luster material 1 0 

Pearly pigment 1 q 



[0044] Each evaluation with respect to the nail enamel of Example 5 was @ 
in both of a thickening ability and stability over a prolonged period. 

[0045] As described above, a use of certain two cations as cations of cation- 
modified clay mineral enables a production of a gel composition capable of 
maintaining a high viscosity controlling ability over a wide polarity range from a 
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low polarity to a high polarity and also capable of exhibiting an excellent viscosity 
stability over a prolonged period as well as such n£dl enamel. 
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